INTRODUCTION
During the last decades, the Cladocera of mainland South East (SE) Asia have been intensely investigated. The faunistic composition of the group was re-evaluated for Thailand (Maiphae et al., , 2008 and local faunas were investigated in some regions of Thailand, Cambodia and Laos (Pholpunthin, 1997; Sanoamuang, 1998; Korovchinsky and Sanoamuang, 2008b; Tanaka and Ohtaka, 2010; Kotov et al., 2013) . Several taxonomic groups were revised, and several new species were described Sanoamuang, 2008a, 2008b; Korovchinsky, 2011; Sanoamuang, 2004a, 2004b; Sinev, 2011 Sinev, , 2012 Sanoamuang, 2007, 2011; Sinev and Kotov, 2012; Van Damme and Sinev, 2013; . At present, the cladoceran fauna of Thailand has proved to be considerably better studied than in any other country of the region -Vietnam, Malaysia, Laos, and Сambodia, while Myanmar still remain especially poorly explored (Korovchinsky, 2013) .
The cladoceran fauna of South Vietnam (southernmost part -Cochinchina) was firstly studied by Stingelin (1905) who recorded 11 species, by Shirota (1966) , who listed 48 taxa of species rank and by Thanh and Mien (1979) , who found 30 species. Thanh et al. (1980) recorded 45 species from North Vietnam. Thanh and Hai (2001) summarised previous results and recorded 50 species for the whole country. All these authors presented only species lists or short and inadequate species descriptions and drawings which usually prevent species identification. Thus, it can be concluded that the existing data on cladoceran fauna of Vietnam require considerable reexamination. In particular, the situation can be improved by detailed faunistic study of small areas having numerous water bodies of different types and the necessary attention to systematics.
The aim of the present study was to investigate the cladoceran fauna of water bodies in Cat Tien National Park (Dong Nai province, South Vietnam) and of the surrounding agricultural area. Taxonomic studies on a few(25 sm diameter, 50 µm mesh size), and dip net (70 µm mesh size) and preserved in 75% ethanol or 3% formaldehyde. In locations with a complex structure of the littoral zone, up to six samples were taken simultaneously in different types of vegetation, by the type method suitable for vegetation: plants with submerged or floated leaves were collected and washed in a bucket, reed-like plants scraped by dip net, etc. Most of the permanent water bodies were sampled at least two times during each sampling season.
Animals were selected from the sample under a binocular stereoscopic microscope Biolam MBI-10, placed on slides (in a drop of a glycerol-ethanol mixture) and studied under the compound microscopes Olympus CX-41 and CX-51. Dissections were conducted by electrolytically-sharpened tungsten needles. Measurements were conducted using an eyepiece-micrometer. Drawings were made by means of camera lucida.
Study sites
Cladocerans were found in 26 locations listed below.
Large permanent water bodies with well-developed littoral vegetation (i)
Cat Tien National Park, eastern part of Bau Sau lake N 11°27.55', E 107°20.66'. A large lake ( Fig.  1A ) with well-developed inshore macrophyte zone and stands of reeds in the centre of the lake. During the spring, samples were taken in littoral zone, pelagic zone and the stands of reeds in the centre of the lake, and during the autumn, only in littoral zone. (ii) Cat Tien National Park, small forest pond near Bau Sau lake, N 11°27.178', E 107°20.328. Relatively shallow pond (Fig. 1B ) bordered with swamp, with humid water, bottom covered by dead leaves, and partially covered with Salvinia plants on the surface. (iii) Cat Tien National Park, Bau Chim lake, N 11°28.829', E 107°22.608'. Large shallow lake surrounded by wide reed stands, only littoral zone was sampled. (iv) Ta Lai village near Cat Tien National Park, small village pond with lotus plants (Fig. 1E) No cladocerans were found in other 36 sampling sites, mostly temporary pools, areas of the flooded forest, and several small rivers. Six ponds and four rice fields in the agricultural area with well-developed macrophytes, sampled during autumn only, also lacked Cladocera, possibly due to pollution by pesticides. 
RESULTS
In total, 53 species of Cladocera (Tab. 1) and the conchostracan Cyclesteria hislopi have been found in the studied area. Twenty of them were not reported from Vietnam before.
Family Sididae
Diaphanosoma excisum Sars, 1885. In a wide variety of biotopes, from Bau Sau lake to small pools. Species widely distributed in tropics and subtropics of eastern hemisphere, eurytopic, often dominates zooplanktonic communities. In Thanh and Mien (1979) and Thanh et al. (1980) , it was recorded under the name D. paucispinosum Brehm. For morphological description and characters of distribution in Thailand see Korovchinsky (1992) and Korovchinsky and Sanoamuang (2008b) .
Diaphanosoma sarsi Richard, 1894 . In different biotopes from the littoral zone of large lakes, to small forest pools. Species also widely distributed in tropics and subtropics of the eastern hemisphere but not as common as the previous species. For a morphological description and characters of its distribution in Thailand, see Korovchinsky (1992) and Korovchinsky and Sanoamuang (2008b) .
Diaphanosoma dubium Manuilova, 1964 . Found only in one sample from Bau Sau lake. Rather common species in South-East and East Asia, distributed far to the north up to the Amur river basin. Before, it was found very common in a few samples from North Vietnam (Korovchinsky, 2000) . In Thanh and Mien (1979) , Thanh et al. (1980) , and Thanh and Hai (2001) it was recorded under the name of D. leuchtenbergianum Fischer. For detailed information see Korovchinsky (1992 Korovchinsky ( , 2000 and Korovchinsky and Sanoamuang (2008b) .
Diaphanosoma volzi Stingelin, 1905 . Rare species found only in one sample from small forest pool, in spring only. Widely distributed in tropical Asia, in Vietnam it was recorded for the first time. For a detailed description, see Korovchinsky (1995) .
Diaphanosoma senegal isanensis Korovchinsky et Sanoamuang, 2008 . Rare species, inhabiting small water bodies -small ponds and pools both forest and roadside. Rather widely distributed in SE Asia, in Vietnam it is only known in the area of Nam Cat Tien National Park. For a detailed description, see Korovchinsky and Sanoamuang (2008a) .
Pseudosida szalayi Daday, 1898. Phytophilous species, inhabiting the littoral zone of lakes, as well as small water bodies (ponds and pools). Rather common species in tropical Asia, recorded before from South Vietnam as Pseudosida bidentata Herrick (Shirota, 1966; Thanh and Mien, 1979) . Not yet found in northern Vietnam (Thanh et al., 1980; Thanh and Hai, 2001) . For a more detailed description, see Korovchinsky (2010) .
Tab. 1. List of Cladocera species found in the present study.
Family Bosminidae 53. Bosminopsis deitersi (Richard, 1895) Latonopsis australis Sars, 1888. Found in Bau Sau lake in spring and in one of the temporary forest ponds in autumn. Generally this is a so far unrevised taxon of species rank (Korovchinsky, 1992) that is rather common in tropical Asia including Vietnam (Stingelin, 1905; Thanh and Mien, 1979; Thanh et al., 1980) , but rare in Cat Tien National Park.
Sarsilatona cf. fernandoi Rane, 1983 . Found only in autumn samples from two localities -small semi-permanent forest ponds with a thick layer of leaves on the bottom and in one water in the surrounded flooded areas. Very rare sidids in tropical Asia, found in few localities in India, South of Thailand and southern Vietnam. For a detailed description see Korovchinsky (2011) .
Family Daphniidae
Ceriodaphnia cornuta Sars, 1888. One of the commonest species in the area, found in Bau Sau lake and various forest ponds, as well in rice fields and ponds in the agricultural area, frequent both in autumn and spring. Taxon of unclear status, presumed to be pantropical. Species was described from Australia. C. rigaudi Richard, 1884, described from North Vietnam, and is presumed to be a form of C. cornuta (Rzoska, 1956; Kotov and Ferrari, 2010) , though future revision is needed. Recorded both in North and South Vietnam (Thanh et al., 1980, as C. rigaudi; Shirota, 1966, Thanh and Mien, 1979) .
Ceriodaphnia laticaudata P.E. Müller, 1867. The species was found in a single location, an unnamed forest pond, in spring only, together with C. cornuta. It clearly differs from the latter by its larger size, lack of spine rostrum and characteristic postabdomen ( Fig. 2A and 2B ). This Palaearctic species was never recorded in the Indochina region, but it occurs in China (Chiang and Du, 1979) . This is the first record for Vietnam.
Simocephalius congener (Koch, 1841). The species was found in a single forest pond in autumn, in Bau Chim lake in spring, and in Bau Sau lake in both seasons, common, but not abundant. Littoral species, associated with vegetation, specimens are able to attach to substrate. For a description, see Orlova-Bienkowskaia (2001) . This species is very close to S. expinosus, already reported from Thailand (Maiphae et al., 2008) , but, according to Orlova-Bienkowskaya (2001) , it is a separate species, which differs from S. expinosus by the morphology of the postabdominal claw, having a pecten of 18-22 spines on the outer side instead of [8] [9] [10] [11] [12] . This is the first record for Vietnam and the Indochina region.
Simocephalius cf. heilongjiangensis Shi et Shi, 1994. Found in Bau Sau lake in autumn as rather abundant, and in a flow-through village pond in spring. Littoral species, associated with vegetation, specimens are able to attach themselves to the substrate. Studied specimens ( Fig. 2C -E), as well as specimens reported by Idris (1983) as S. latirostris Stingelin, 1906 from Malaysia, have elongated subrectangular rostrum (Fig. 2D ), which is characteristic for S. latirostris, while in S. heilongjiangensis rostrum is long but triangular, evenly narrowing distally (Orlova-Bienkowskaya, 2001 ). But according to Orlova-Bienkowskaya (2001) , S. latirostris is distributed in South America only, and all records of this species from SE Asia belong to S. heilongjiangensis instead. This is the first record for Vietnam. In our opinion, status of these two species should be clarified by the future studies.
Simocephalus serrulatus (Koch, 1841). Found in a single forest pond in spring, and in Bau Sau lake in autumn, more rare than other species of the genus. Littoral species, associated with vegetation, secimens are able to attach itself to the substrate (like S. latirostris above). For a description see Orlova-Bienkowskaia (2001) , according to whom, this is a cosmopolitan species, common in the Oriental region. For description of the Indochina populations see Idris (1983) . It is recorded both from North and South Vietnam (Thanh et al., 1980; Thanh and Mien, 1979) .
Family Moinidae
Moina micrura Kurz, 1874. Abundant in temporary pools and small ponds in spring, it is the only species present in several of these locations, also found in plankton of Bau Sau lake. Males and ephippial females were recorded in several localities. The species was absent in autumn. Common species in Oriental region, mostly associated with temporary pools, rice fields and small shallow semi-permanent ponds. For a description see Goulden (1968) . The species was described from Czech Republic, recorded in South and Central Europe, tropical Asia, Africa, North and South America (Goulden, 1968) , but according to Petrusek et al. (2004) , M. micrura is a complex of cryptic species. It is recorded both in North and South Vietnam (Thanh et al., 1980; Thanh and Mien, 1979 as M. dubia) .
Moinodaphnia macleayi (King, 1853) is common in ponds and temporary pools in both forest and agricultural area, more abundant in autumn. Littoral species, associated with muddy bottom and vegetation attach itself to the substrate like Simocephalus. For a description see Goulden (1968) , and for a description of the Indochina populations see Idris (1983) . The species was described from Australia, and presumed to be pantropical (Goulden, 1968) , populations from SE Asia are probably conspecific with Australian ones. It is recorded both in North and South Vietnam (Thanh et al., 1980; Thanh and Mien, 1979) .
Family Macrothricidae
Grimaldina brazzai Richard, 1892 . Several specimens were found in a single forest pond in autumn. Littoral species. For a description see Smirnov (1992) and Hollwedel et al. (2003) , for a description of the Indochina populations see Idris (1983) . Species presumed to be pantropical (Smirnov, 1992 ), yet this is most likely a complex. Recorded for South Vietnam (Shirota, 1966) . Guernella raphaelis Richard, 1892 . Found only in spring in Bau Sau lake, one forest pond and one stream, rather abundant in each locality. For a description see Smirnov (1992) . The species is presumed to be pantropical (Smirnov, 1992) and is rather common in the Oriental region, yet this is most likely a complex. This is the first record for Vietnam.
Macrothrix triserialis (Brady, 1896) . Found in various ponds in forest and agricultural areas, Bau Sau and Bau Chim lakes. Abundant littoral species both in spring and autumn. For a description see Smirnov (1992) and Dumont et al. (2002) . Species presumed to be pantropical (Smirnov, 1992) , but identity of Neotropical and African populations with M. triserialis s. str., described from Sri Lanka, is doubted (Dumont et al., 2002) . Morphology of studied specimens fully agrees with that of populations from terra typica (Dumont et al., 2002) . Recorded both in North and South Vietnam (Thanh et al., 1980; Thanh and Mien, 1979) . Shirota (1966) recorded a Macrothrix of the rosea-group for South Vietam, this record also probably belongs to M. triserialis.
Macrothrix spinosa King, 1853. Found in rice fields, a village pond, and Bau Chim lake in spring, and in a pool near Dong Nai river in autumn, yet never abundant. For a description, see Smirnov (1992) and Hollwedel et al. (2000) ; for a description of the Indochina populations see Idris (1983) . Species presumed to be pantropical (Smirnov, 1992) , common in the Oriental region. Recorded both in North and South Vietnam (Thanh et al., 1980; Thanh and Mien, 1979) .
Family Ilyocryptidae
Ilyocryptus spinifer Herrick, 1882. Common in lakes, forest and village ponds, and rice fields, more abundant in autumn, when it is also encountered in forest streams. Benthic species, associated with muddy or clay bottom. For a detailed description see Kotov and Dumont (2000) . The species is cosmopolitan, no evidence of non-cosmopolitanism has been found (Kotov and Dumont, 2000) , common in the Oriental region.
Family Chydoridae

Subfamily Aloninae
Alona affinis (Leydig, 1860) . Found in a single flowthrough pond in the agricultural area in spring. For a detailed description see Sinev (1997) and Alonso (1996) . Recorded both in North and South Vietnam (Shirota, 1966; Thanh et al., 1980) . Distributed in Europe, Asia, Africa, but the taxonomic status of many populations is still unclear (Sinev, 2009) .
Alona cambouei de Guerne and Richard, 1898. Found only in rice fields and one pond in the agricultural area, both in spring and autumn, not abundant. For a detailed description, see Sinev (2001) for a description of the Indochina populations see Maiphae et al. (2008) . Distributed in Mediterranean region, Africa, tropical Asia, frequently associated with rice fields. Recorded both in North and South Vietnam (Thanh et al., 1980; Thanh and Mien, 1979) .
Alona kotovi Sinev, 2012 . Several specimens were found in a single stream in autumn. For a detailed description see Sinev (2012) . The species is recorded from South Vietnam only, but possibly distributed broader, in Indochina, China, and Korea (Sinev, 2012) .
Alona siamensis . Found in a single flow-through pond in the agricultural area in spring. For a detailed description see . Recorded for South Vietnam by Shirota (1966) as Alonella dentifera. Distributed in Thailand and Malaysia, rare species, associated with rice fields .
Anthalona harti harti Van Damme, Sinev et Dumont, 2011. Bau Sau lake and flow-through pond in agricultural area, only in spring. For detailed descriptions see Van Damme et al. (2011) , for a description of the Indochina populations see Sinev and Kotov (2012) . Recorded for North Vietnam by Thanh et al. (1980) , as Biapertura pseudoverrucosa pseudoverucosa. Distributed in tropical Asia, Mediterranean region, and Africa , common in Indochina.
Anthalona sanoamuangae . A single specimen was found in a forest stream in autumn. For a detailed description see Sinev and Kotov (2012) . Rather rare species, known from Thailand and South Vietnam .
Camptocercus vietnamensis Thanh, 1980 . Found in forest streams, common in autumn, very rare in spring. For a detailed description see Sinev (2011) . According to Thanh et al., (1980) , common in rivers and springs of North Vietnam. According to Sinev (2011) , the distribution of this species is unclear. It was recently recorded in South Korea , and thus, its range probably encompasses Indochina, South Korea and China.
Celsinotum macronyx (Daday, 1898) . Several specimens were found in Bau Sau lake and in a single forest pond in spring. For a detailed description see Sinev and Kotov (2012) , formerly known as Alona macronyx. Species of the Oriental region (Rajapaksa and Fernando, 1987a) . This is the first record for Vietnam.
Coronatella cf. monacantha (Sars, 1901) . Several specimens were found in village pond in spring. The species was described from South America, Indochina Sinev (2004) . For a description of Indochina populations see Idris and Fernando (1981) . Recorded in South Vietnam (Thanh and Mien, 1979) . Euryalona orientalis (Daday, 1898) . Found in ponds both in forest and agricultural areas. Common in autumn, very rare in spring. Associated with vegetation, sometimes encountered in plankton. For a detailed description see Rajapaksa and Fernando (1987d) . According to these authors, a common pantropical species. Recorded both in North and South Vietnam (Shirota, 1966; Thanh et al., 1980) . Karualona cf. karua (King, 1853) . Found in rice fields and village ponds and vegetated littoral zone of Bau Sau lake, both in autumn and spring. According to . South Asian populations of Karualona cf. karua differ from these of Australia (Dumont and Silva-Briano, 2000) and probably belong to a new species. Common species in Oriental region. Recorded both in North and South Vietnam (Thanh and Mien, 1979; Thanh et al., 1980) . Karualona sp. Found in Bau Sau lake in the patches of reeds, in spring only. Studied specimens (Fig. 2H-K ) fully agree with those described from South Thailand as a new species by . This is the first record for Vietnam.
Kurzia brevilabris Rajapaksa et Fernando, 1986 . Found in small forest and village ponds, Bau Sau and Bau Chim lakes, more abundant in autumn than in spring. For a detailed description see Rajapaksa and Fernando (1986b) . Species of Oriental region (Rajapaksa and Fernando, 1986b ). The first record for Vietnam.
Kurzia longirostris (Daday, 1898) . Found in small forest ponds and single forest stream in spring only, more rare than K. brevilabris. For a detailed description see Rajapaksa and Fernando (1986b) . Distributed in Australia, tropical Asia and Africa. Recorded both in North and South Vietnam (Thanh and Mien, 1979; Thanh et al., 1980) . Leberis diaphanus (King, 1853). Found in Bau Sau lake, rare both in spring and autumn. Littoral species associated with vegetation. For a detailed description see Sinev et al. (2005) , for a description of the Indochina populations see Idris [(1983) as Alona diaphana)], for a description of male see Sinev and Sanoamuang (2011) . Distributed in Australia, tropical Asia, and Africa (Sinev et al., 2005) , common in the Oriental region. Recorded both in North and South Vietnam as Alona davidi (Thanh and Mien, 1979; Thanh et al., 1980) . More species of Leberis could be present in the region (Kotov et al., 2013) .
Leydigiopsis sp. Found in single forest pond, common in spring, very rare in autumn. The species has been recorded from Thailand (Sanoamuang,1998) , India [Sharma and Sharma (2007) Leydigia ciliata Gauthier, 1939. In autumn, common in ponds and streams both in forest and agricultural areas, as well as in rice fields. In spring, found rarely only in ponds. Benthic species, associated with muddy or clay bottom. For a detailed description see Kotov et al. (2003) , for description of male see Sinev and Sanoamung (2011) . Known in Africa, tropical Asia, common in Oriental region. Possibly recorded both in North and South Vietnam [Shirota (1966) ; Thanh et al. (1980) 
as L. acuticostata].
Oxyurella singalensis (Daday, 1898) . Found in Bau Sau lake and small ponds both in forest and agricultural areas, common species, associated with vegetation. For a description see Smirnov, 1971 ; for a description of the Indochina populations see Idris (1983) . Recorded both in North and South Vietnam (Thanh and Mien, 1979; Thanh et al., 1980) .
Nicsmirnovius eximius (Kiser, 1948) . Found in forest streams, common in autumn, but absent in spring. Bottom-dwelling rheophilous species (Van Damme et al., 2003) . For a detailed description see Kotov and Sanoamuang (2004) . Distributed in China and Indochina. This is the first record for Vietnam.
Notoalona globulosa (Daday, 1898) occurs in Bau Sau lake and forest ponds, rare species. Littoral, associated with vegetation. For a detailed description see Rajapaksa and Fernando (1987c) . Distributed in Africa and tropical Asia, yet forms a species complex . This is the first record for Vietnam.
Subfamily Chydorinae
Chydorus angustirostris . Found in forest pond in spring and in a single small flow-through temporary pool in autumn. Morphology of studied specimens (Fig. 3A-C) , especially the rostrum, fully agrees with the original description . This species was described from Madhya Pradesh, India, and was never recorded after that. It is the first record for Vietnam and for the Indochina or even SE Asian region in general.
Chydorus eurynotus Sars, 1901. One of the commonest species in the area, found in all types of water bodies, except for small temporary pools, more abundant in autumn. Littoral species. For a description see Smirnov (1966) ; for a description of the Indochina populations see Idris (1983) . This species was described from South America, presumed to be circumtropical according to Smirnov (1996) , but needs a revision. Common in the Oriental region. Recorded for North Vietnam (Thanh et al., 1980) .
Chydorus pubescens Sars, 1901 . Several specimens were found in a forest pond in spring. The species was never described in detail, for a description see Smirnov (1996) . Unlike populations recorded as Ch. cf. pubescens from Malaysia by Idris and Fernando (1981) , studied specimens ( Fig. 3J ) have well-developed hair both on valves and head shield. The species was described from South America, presumed to be circumtropical according to Smirnov (1996) , though it needs a revision. This is the first record for Vietnam. Chydorus reticulatus Daday, 1898. Found in a single small flow-through temporary pool in autumn. For a description see Michael and Hann (1979) , Idris and Fernando (1981), and Frey (1982) . Species of Oriental region, reported for Sri Lanka, India, Thailand, Java and Malaysia. This is the first record for Vietnam.
Chydorus ventricosus Daday, 1898. Found in several small temporary pools in autumn only. For a detailed description see Michael and Hann (1979) , Fernando (1986a), and Frey (1982) . Species of the Oriental region, distributed from India to China, records from other continents possibly belong to close undescribed species (Rajapaksa and Fernando, 1986a) . It is the first record for Vietnam.
Chydorus sp. Found in a single forest pond, both in spring and autumn. Studied specimens (Fig. 3D-I ) differ from the most species of the genus by the presence of a denticle on the postero-ventral corner of valves (Fig.  3G) . It is clearly not an Ephemeroporus, which has a denticle, yet it is externally sometimes confused with Chydorus. According to Smirnov (1996) , this feature is present in three species of the genus -the African Ch. tilhoi Rey et Saint-Jean, 1969 , the South American Ch. dentifer Daday, 1905, and Ch. nitidulus (Sars, 1901) . The placement of the latter species -originally described as Alonella -within Chydorus is doubtful, as it has a laterally compressed body. Studied specimens differ from all these species by a very short rostrum, which is shorter than the antennule (Fig. 3D) , from Ch. dentifer by sharp denticles of the valves, from Ch. tilhoi by the labrum without denticle (Fig. 3H ) and by the shape of postabdomen (Fig. 3I) , and from Ch. nitidulus by the globular body ( Fig. 3E and 3F ). Such populations of Chydorus have never been recorded in the Oriental region. We suggest it to be a new species to be described, and work on description is in progress.
Dadaya macrops (Daday, 1898) . Found in Bau Sau lake and forest ponds, rare in spring, common and numerous in autumn. Littoral species, associated with the water surface. For a detailed description see Rajapaksa and Fernando (1982) . The species was described from Sri Lanka, presumed to be circumtropical (Smirnov, 1996) , common in the Oriental region. Recorded both in North and South Vietnam (Shirota, 1966; Thanh et al., 1980) . Disparalona cf. hamata (Birge, 1910) . Rare species found in Bau Sau lake in stands of reeds in spring, and in a single forest stream in autumn. For a description see Smirnov (1971 Smirnov ( , 1996 ; for a description of the Indochina populations see Idris (1983) . Recorded both in North and South Vietnam (Thanh and Mien, 1979; Thanh et al., 1980, as Pleuroxus hamatus) . According to Sinev and Sanoamuang (2011) , males of Thailand populations of this species significantly differ from those of typical D. hamata, described from North America.
Dunhevedia crassa King, 1853. Found in Bau Sau lake, both in littoral vegetation and stands of reeds in spring, but it was absent in autumn. It is less abundant than its congener, D. serrata. For a description see Smirnov (1996) . The species was described from Australia, presumed to be cosmopolitan. Recorded both in North and South Vietnam (Thanh and Mien, 1979; Thanh et al., 1980) . Dunhevedia serrata Daday, 1898. Common in Bau Sau lake, both in littoral vegetation and stands of reeds in spring, in autumn it was found in one of the forest ponds. For a detailed description see Rajapaksa and Fernando (1987b) . The species was described from Sri Lanka, distributed in Africa, tropical Asia and New Guinea (Smirnov, 1996) . It is the first record for Vietnam.
Pleuroxus quasidenticulatus (Smirnov, 1996) . Found in a single forest pond both in spring and autumn, and in a forest stream and village pond in autumn. For a description see Smirnov, 1996 . The species was described from populations from Australia, Iraq and Argentina, morphology of the studied specimens (Fig. 4A-D) is especially similar to those from Iraq (Smirnov 1996) . This species was recorded by Chiang and Du (1979) from China as Pleuroxus assimilis Brady, 1907, originally described from South Africa and listed as incertae sedis by Smirnov (1996) . This is the first record for Vietnam.
Pleuroxus sinkiangensis Chiang, 1964 . A single specimen (Fig. 4F-I ) was found in Bau Sau lake in spring. This species was described from China and had not been recorded outside of the country. According to Frey (1988) , P. sinkiankensis is a valid species, but it was not accepted by Smirnov (1996) . It differs from P. laevis Sars by the protruding postero-dorsal corner of valves, and a very small denticle on the postero-ventral corner of valves. The species was never described in detail: for a description see Chiang (1964) and Chiang and Du (1979) . This is the first record for Vietnam, but possibly records of P. laevis from the area (Shirota, 1966) belong to this species.
Pseudochydorus globosus (Baird, 1843). A single specimen (Fig. 4J-K) was found in Bau Sau lake in spring. Highly specialised scavenger, feeding on dead cladocerans and other crustaceans. For a detailed description of European populations see Van Damme and Dumont (2007) . Recorded for Vietnam for the first time. Species presumed to be cosmopolitan (Smirnov, 1996) , but possibly represents a species complex (Van Damme and Dumont, 2007) . The herein studied specimen differs from European specimens in body shape. 
Family Bosminidae
Bosminopsis deitersi (Richard, 1895) . Common in plankton of Bau Sau lake in spring, in autumn found in the littoral zone of Bau Chim lake, and several specimens were found in Dong Nai river. Common planktonic species, presumed to be cosmopolitan, widely distributed in the Oriental region. For a detailed description see Kotov (1997a Kotov ( , 1997b . Recorded both in North and South Vietnam (Shirota, 1966; Thanh et al., 1980) .
Species distributions in the study area
In the largest studied water body, Bau Sau lake (locality 1), 25 species of Cladocera (Tab. 2) and Cyclesteria hislopi were encountered in the littoral zone. During the spring, the pelagic plankton of the lake was composed of four species, Diaphanosoma excisum, Diaphanosoma dubium, Bosminopsis deitersi and Moina micrura. During the spring, the cladoceran community of the littoral zone was different from that of inshore reed stands (Tab. 2). In autumn, only the littoral zone of the lake was accessible because the water level increases. This time, its community differed from that observed of spring, most notably by the presence of Simocephalus spp. Three species, Diaphanosoma dubium, Karualona sp., and Pleuroxus sinkiankensis, were found only in this lake.
In the unnamed forest pond near Bau Sau lake (locality 2) the diversity of Cadocera was similar (26 species), but species composition was significantly different (Tab. 2). Five species of Cladocera, Diaphanosoma volzi, Grimaldina brazzai, Leydigiopsis sp., Chydorus pubescens, and Chydorus sp. n. were found only here. In spring, the number of species was greater than in autumn.
In the littoral zone of Bau Chim lake (locality 3) and in the village ponds (localities [4] [5] , the number of Cladocera species was much lower than in the two previous localities (Tab. 2) . In all these water bodies, which are characterised by the presence of abundant macrophytes, Cladocera diversity in spring was higher than in autumn.
During the spring, the forest ponds without abundant macrophytes (localities 6-11) were relatively small in size, with almost no submerged plants present and the bottom in all these localities were muddy, with some amount of dead leaves. Cladoceran communities were similar, composed mostly of planktonic species, Diaphanosoma spp. and Ceriodaphnia cornuta (Tab. 3) . In autumn, ponds appeared to connect with the flooded forests and expanding into the surrounding areas (especially localities 7, 8, 10) . Cladoceran communities here were more diverse, composed mostly of littoral species, their composition varying from pond to pond. In most ponds, except for pond 9, the number of species in autumn was greater than in spring. Eighteen Cladocera species were encountered in these habitats and all of them were also found in other water bodies.
In spring, only four of the sampled temporary pools (15, 16, 17 and 22) 17 and 21, D. sarsi and D. senegal in locality 16) . We presume these pools were filled during the early start of spring rains. In autumn, most of the temporary pools connect with the flooded areas. Of these spring pools, two (16, 17) During the spring, forest streams were shallow, with average depth approximately less than 0.3 m, but after each rain, their volume significantly and rapidly increased. Three of four sampled forest streams were devoid of Cladocera during the spring. Three species, Guernella raphaelis, Camptocercus vietnamensis, and Kurzia longirosris were found in one locality (22) where the stream created numerous comparatively deeper semi-stagnant areas with leave litter on the bottom. During the autumn, all forest streams became deeper (average depth reached approximately up to 0.7-0.8 m), less subjected to water level fluctuations. Here and there large areas of amphibiotic macrophytes developed, but the stream bottom was mostly muddy, lacking leave litter. In all four streams, the cladoceran communities were dominated by the specialised rheophilous species Nicsmirnovius eximius. Camptocercus vietnamensis was present in three localities (22, 24, 25) , Leydigia ciliata in two localities (22, 23) , and other species in a single locality each 
DISCUSSION
Our results significantly increase the number of cladoceran species known from South Vietnam, but, nevertheless, the local species richness appears still considerably less than what has been recorded for Thailand (Maiphae et al., 2008; . This study, together Tab. 2. Cladocera (plus Cyclestheria hislopi) of permanent water bodies with well-developed macrophytes (localities [1] [2] [3] [4] [5] with several previous taxonomical studies (Korovchinsky, 2011; Sinev, 2012; Sinev and Kotov, 2012) increased the number of valid species known from Vietnam from 50 (Thanh and Hai, 2001 ) to 71. It should be noted, that most of new records belong to littoral species, which can be easily overlooked if sampling is concentrated mostly on pelagic fauna and require special efforts to collect. Considering the zooplankton rarity concept established by Hessen and Walseng (2008) , such comparatively small number of known species reflects low intensity of faunistic studies in the country and not the true richness of fauna. We believe that most species known from Thailand and other countries of the region will be also eventually found in Vietnam.
The most diverse cladoceran fauna was encountered in two water bodies: Bau Sau lake (locality 1) -a large natural lake in the central part of the National Park; and a small forest lake nearby (locality 2) -which was the richest in rare species. Conditions in the latter locality was similar to that observed in peat swamps of South Thailand , habitats which appear to be hotspots of cladoceran biodiversity. The fauna of forest ponds and temporary pools was composed of common SE Asian species, while forest streams have specific faunas, dominated by rheophilous species. Diversity of Cladocera in water bodies of Cat Tien National Park was significantly greater than in the surrounding agricultural area. Thirty one (58.5%) of 53 recorded species (Tab. 1) were found only in National Park, 18 (34%) both in National Park and agricultural area, and only four (7.5%) (Alona cambouei, Coronatella cf. monacantha, Alona affinis, Alona siamensis) exclusively in the agricultural area. Of the 18 species new to Vietnam, only one (i.e. Alona siamensis) was found in the agricultural area, and one (i.e. Pleuroxus quasidenticulatus) both in the National Park and the agricultural area. All the others were found in the National Park only. With the exception of Alona siamensis, all species found in agricultural areas are common species for SE Asia. Lower diversity in the agricultural areas reflects the low diversity of its water habitats. In particular, ponds with humic water and natural streams are absent in the area. On the other hand, fertilisers and pesticides also can reduce the aquatic invertebrate diversity (Simpson and Roger, 1995; Schäfer et al., 2011) , and, from our observations, they are used quite liberally by the local farmers. In autumn, sampling in six village ponds and four rice fields have not yielded Cladocera at all, despite the abundance of macrophytes in some of them.
Our data shows significant differences between species compositions in spring and autumn. Of 53 species found, 12 are rare, encountered in limited numbers in one-two samples only, eight of them (Alona affinis, Alona siamensis, Celsinotum macronyx, Coronatella cf. monacntha, Karualona sp., Chydorus pubescens, Pleuroxus sinkiangensis, Pseudochydorus globosus) only in spring, and four (Grimaldina brazzai, Alona kotovi, Anthalona sanoamuangae, Chydorus reticulatus) only in autumn. Obviously, data on these species is not enough to analyse their seasonal distribution, yet it is clear that the two seasons differ. Of 41 more common species, 33 were encountered during both seasons, five species (Diaphanosoma volzi, Ceriodaphnia laticaudata, Moina micrura, Guernella raphalis, Kurzia longirostris) only in spring, and three species (Sarsilatona cf. fernandoi, Chydorus ventricosus, Nicsmirnovius eximius) only in autumn. The disappearance of Moina micrura at the end of wet season is especially striking, possibly it is caused by the loss of preferred habitats. Separated stagnant temporary pools and small ponds, preferred by the species, generally disappear, being flooded by running waters. The presence of numerous gamogenetic specimens in several populations of M. micrura during spring also suggests that conditions for the species became less favorable with the onset of the rainy season.
CONCLUSIONS
Our study shows the importance of surveys in pristine and protected areas for the full evaluation and diversity of microcrustacean biota, as shown by the cladocerans here. Destruction of natural habitats in agricultural areas can lead to significant loss of Cladocera and other microcrustacean biodiversity. As shown by , one of such habitats (i.e. lowland swamps) is rapidly disappearing in South Thailand. Revealed differences between spring and autumn faunas of Cladocera suggest that only long-term collecting efforts can fully give an insight in the local faunas. The cladoceran fauna of Vietnam is far from well-studied, and future efforts are needed to fully understand the species richness. 
